This study uses generalizability theory to examine the dependability of anchoring labels of Likert-type scales. Variance components associated with labeling were estimated in two samples using a two-facet random effect generalizability-study design. In one sample, 173 graduate students in education were administered 7 items measuring attitudes toward quantitative methodology. The other sample consisted of 108 graduate students in education who responded to the 8-item.Life Orientation Test (M. F. Scheier and C. S. Carver, 1985). From both samples, variance components associated with labeling were found to be trivial, contributing little to the observed score variance. The dependability of anchoring labels was maintained for both normative and absolute interpretations of individual differences with respect to what was being measured. Two plausible explanations were provided. Respondents could primarily be using the numerical in'ormation in rating a Likert-type scale or could treat both the scale numerals and verbal labels as representing ordinal rather than equidistant relations. (Contains 2 tables and 29 references.) (Author/SLD) Reproductions supplied by EDRS are the best that can be made from the original document. **)%;,A*i.A;,A*************************************** This study uses generalizability theory to examine the dependability of anchoring labels of Likert-type scales.
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by these three forms. Each form was given to an independent sample of approximately 50 undergraduate students. The unlabeled scale was found to produce the highest means while the scale having verbal labels at two ends had the lowest means. There was no difference in the variances produced by the three labeling formats.
As a proxy for reliability comparison, they had the subjects use the three scales to rate six items where there was an objectively correct answer. The unlabeled scale showed the highest degree of accuracy whereas the fully labeled scale was least accurate. In contrast, Huck and Jacko (1974) reported that fully labeled scales resulted in higher means than did scales having labels at two ends. Other studies, however, observed no difference in means among the three scale formats (Finn, 1972; Dixon, Bobo, & Stevick, 1984; Wyatt & Meyers, 1987) although some of these researchers reported differences in variance (Dixon et al., 1984; Wyatt & Meyers, 1987) . To add to the confusion, Frisbie and Brandenburg (1979) found no difference in one set of items between fully labeled and end-labeled scales and, for another set of items, higher means for the end-labeled scale.
As part of an investigation of numbers of scale options,
McKelvie (1978) also compared labeled versus unlabeled scales of five and seven scale-points and concluded that "neither reliability nor validity are influenced by the presence of verbal anchors" (pp. 198) . Similarly, Boote (1981) found no difference in test-retest reliability between labeled and unlabeled scales.
However, Peters and McCormick (1966) reported that job-task Scale Labels 5 anchored scales had higher reliability than scales that did not have labels.
Anchoring labels have also been studied in terms of scaling or assigning scale values to the anchoring labels. Researchers suspect that the central tendency of the distribution may shift due to the use of different anchoring labels the connotative valency of which are perceived to be different. The initial purpose was to determine a eLet of verbal labels the placement of which represents an equal interval distance (Cliff, 1959; Bass, 1968; Bass, Cascio, & O'Connor, 1974; Spector, 1976) . For example, Bass (1968) , having 71 undergraduate students rate the distances among 28 adverbs of frequency, found that "always", "very often", "fairly often", "sometimes", "seldom", and "never" approximated an equidistant relation to each other. In another study, the following valuative phrases were found to be evenly spaced and symmetric about the midpoint: "very poor", "ne,ed improvement", "satisfactory", "good", and "very good" (Lam & Klockars, 1982) . Researchers have subsequently tried to manipulate the choices of the anchoring labels and their locations on the numerical scale (Lam & Klockars, 1982; FrenchLazovik & Gibson, 1984; Klockars & Yamagishi, 1988) These studies are limited to comparing labels associated Scale Labels 6 with odd numbers of scale points. Some researchers suspect that the middle category in an odd numbered scale makes room for a response set (Bendig, 1954; Cronbach, 1950; Goldberg, 1981; Nunnally, 1967) . Even numbered scales were found to have higher reliability than odd numbered scales (Bendig, 1954; Masters, 1974) and, thus, were preferred over odd numbered scales (Matell & Jacuby, 1972; McKilvie, 1978) . These observations indicate the possibility that an accurate verbal description of numerical distances is especially more difficult to achieve when labeling the middle r,oint than other points of a scale. For example, as
French-Lazovik and Gibson (1984) pointed out, "average", which is often used to anchor the mid-point of a scale, may be viewed as more pejorative than neutral. Using a word that is perceived below the mid-point to anchor it forces the distribution of responses to shift to the higher end of the scale. A mean of such responses will be higher than it would otherwise be. This particular difficulty in labeling the mid-point may have led to the research findings of mean differences between labeled and unlabeled scales as well as among the differently labeled scales.
Given this speculation and the fact that existing studies have not examined labeling of even numbered scales, the present study compares different verbal labels anchoring a 4-point and a 6-point scale.
Scale Labels 
These variances are the expected squared deviations of the means associated w.th a condition from the grand mean. A d-study design is associated with a measurement procedure and a universe of generalization. A measurement procedure can be seen as an application of a measurement conceptualization achieved in a g-study, or, more specifically, as a data collection design to guide the sampling of conditions from the universe of admissible observations. A particular measurement procedure usually involves sampling multiple conditions from each facet for each object of measurement. A universe of generalization consists of the set of all such combinations of sets of multiple conditions. Because almost never do researchers apply more than one labeling scheme to the measurement of an item, the purpose of this study is to determine error variance associated with using a single kind of anchoring label but not with a mean score from a sample of labeling conditions. The !I Scale Labels 9 study is not concerned with determining and reducing error variance associated with the item facet. For simplicity, one condition is assumed to be sampled from the item facet as Well.
Thus, in the present study, the universe of generalization is exactly the same as the universe of admissible observations.
That is not only does the latter exhausts all the conditions of the former because the d-and g-study designs are of the same structure, but both universes are associated with sing:le conditions and single objects of measurement. For all practical purposes, the d-and g-studies are indistinguishable in the current investigation. However, to comply with generalizability analysis conventions, uppercase letters connoting mean scores are still used in the current investigation to denote d-study designs or the fact that one condition is sampled for both the item and label facets.
The dependability of the labeling condition is evaluated by computing a generalizability coefficient with item being fixed.
The question being addressed by such a coefficient is how well a person's relative standing on the same item obtained by one labeling scheme can be generalized to other labeling schemes.
Dependability coefficient (Brennan & Kane, 1977) for domainreferenced interpretation of measurement is also evaluated to determine labeling consistency in transmitting persons' domain status or absolute level on a item. Thus, observed individual differences (with respect to an attribute that is being measured) are unstable due to different labeling conditions of the measurement.
Another source of inconsistency is a2(L) which represents variability among when averaging over persons and items. In other words, scores for all persons on all items will be higher for some labels than others. Thus, even though the relative standing of persons is comparable across labels, e.g., person 1 scores higher than person 2 on all labels, the absolute scores of persons are not comparable; all persons score higher on one label Scale Labels 11 than another. Sample estimates of total or mean scores will not be comparable when different labels are used to anchor response options.
Item-label interaction, a2(IL), indicates the extent to which item mean scores (over persons) would be rank ordered differently depending on the labeling scheme used. In this case, not all items are consistently registered higher or lower by one kind of label versus another kind; such variability is
cr2(I L) indicates that some items will be registered higher by the same label than other items. a2(IL) is assumed to be independent from a2(p) which represents individual differences averaging over items and labels. The assumption implies that the item-label inconsistencies affect individual differences in a consistent manner. If the label-item combination effect (a2 (IL)) influences, in a different manner, different persons' perceptions of a trait being measured, the resulting variability in the responses is contained in the residual term, a2(pIL). In the current design where there is one entry at each cell, the residual term represents a three-way interaction which is confounded by other unexplained sources of variation. The conventional application of G-theory leaves the residual term unexplained.
Subjects, Measures, and Procedures
The above variance components associated with the 1:lbel condition were estimated in two samples using the previously described px1xLdesign (which is the same aspxixl). In one sample, 173 graduate students in education were administered seven items on a 4-point scale that measured attitudes toward quantitative methodology. The four-point scale of the items were anchored by two kinds of labels. One labeling has 1 = Disagree, 2 = Somewhat disagree, 3 = Somewhat agree, 4 = Agree. In the other labeling, 1 = Strongly disagree, 2 = disagree, 3 = Agree, 4 = Strongly agree. Subjects responded t, the items twice using the two kinds of labels. The order of administrations of the two labels was mixed among students. The two administrations were one week apart.
The other sample consisted of 108 graduate students in education who responded to the 8-item Life Orientation Test (Scheier & Carver, 1985) . A 6-point scale was used which was either fully labeled for all the points or labeled only at two ends.
Subjects responded to the items using both labeling formats.
The two administrations were one week apart. Order of administrations of the two labels was mixed.
Results and Discussion Table 1 contains, for both measures, the means and standard deviations of the items obtained from two labeling formats and the correlations between the same items of the two labels. For both measures, the means and standard deviations were consistent across the two labels. Table 2 contains, for both measures, the variance components from the two-facet random effect d-study design,pxIx L. The dependability of anchoring labels is maintained both for a normative and absolute interpretation of individual differences with respect to what is being measured. One practical implication is that researchers need not be overly concerned with the practice of using different labels to anchor Likert-type scales for items of the same or different instruments.
As long as the numerical scale is clearly defined and consistent across items and tests, the labeling difference does not seem to contribute to the observed variance. This finding also implies that researchers can free themselves from the concern and effort in choosing verbal labels the connotative intensity of which can be quantified into equidistant intervals.
In the present study, the labels uoed to anchor the four-point scale represented unequal distances --in one set, l = "disagree" and 4 = "agree" and the distance between the two labels was three; in the other set, 2 = "disagree" and 3 = "agree" and the distance between the same two labels was one. This practical implication is particularly of value to researchers who sometimes find it necessary to change the number of scale points of an instrument to meet particular research needs. In such practice, adding or reducing the numerical scale points or interchanging between even and odd scale points often results in incomparability between the numerical equal distances and the psychological valencies of the labels anchoring the numerical points.
One weakness of the study is the possible memory effect of the subjects in responding to the same questionnaire twice which can not be determined or assessed given the way the study was designed and implemented. There is a need for further research that employs a nested design where respondents are randomly assigned to different labeling scheems to cross-validate the findings of this study.
Another weakness of the present study lies in the employment of small numbers of items. External validity of the findings can be improved in future studies using larger samples of items and respondents.
In addition, further research should focus on the cognitive process of responding to a Likert-type scale. Despite the earlier psychophysical research on the connotative intensity of different adverbs and adjectives (e.g., Cliff, 1959) , the exact meanings subjects assign to the response options when responding to a rating scale remain mostly unknown (Klockars & Yamagishi, 1988) . Findings of the present study suggest two plausible explanations for respondents' rating behavior.
First, in the present study, the numerals associated with the two measurement scales were constant whereas the labeling of the numerical points was manipulated. The finding that labeling did not add to the observed variance could suggest that subjects respond mostly to the numerical but not labeling information when rating the psychological valency of an item. If there is a discrepancy between the equal distance relation intended by the scale and what is inadequately represented by the labels, such a discrepancy seems to be easily compensated for by the numerals underlying the scale. Because the numerals (i.e., 1, 2, 3...) represent equidistant relations, subjects' response to the numerical information makes it negligible whether or not the connotative strength of different anchoring labels represents the same equidistance underlined by numerals of a scale. Perhaps, this is partially why the earlier psychophysical research on scaling has been discontinued. It becomes somewhat insignificant to gauge the exact connotative intensity of verbal descriptors as long as they are underscored by numerals to which subjects respond.
The speculation that subjects use primarily the numerals but not the verbal labels whe rating a Likert-type scale can find its support in some of the common designs of a survey instrument.
Most of the instruments using a Likert-type scale have the anchoring labels appear only at the beginning of the instrument or at the beginning of each page of a questionnaire. In rating each item, the respondents are nearly exclusively exposed to numerals but not to the verbal labels. If efficiency or economy has been the reason behind not repeating the same set of labels for every item on an instrument, this practice has certainly also served the purpose of forcing respondents to respond to the equidistant numerals. Anyone who has responded to Likert-type scales probably can recall that the thought of "which number"
rather than "which label" one checked for earlier items influenced his/her decision on "which number" but not "which label" to check for a later item.
The other speculation into the cognitive process of using Likert-type scales is that, instead of judging for an equidistance, subjects may well be responding to the order of attitudinal valency which usually is represented adequately by both the numerals and the labels. Thus, even though "2 = disagree" versus "3 = ?gree" may represent a larger magnitude of attitude change than "3 = agree" versus "4 = strongly agree", subjects can ignore this discrepancy and simply respond to the ordinal information. In this case, the numerals are treated as representing rankings rather than the algebraic relations as they are intended. Then there is little discrepancy between the labels and the numerals they anchor; both of them indicate ordinal relations. With this explanation, there would be little problem in choosing anchoring labels that represent an ordering sequence rather than equal distance. Instead, a more serious potential problem lies in whether the data obtained from a Likert-type scale can be treated as interval for certain statistical and psychometrical analyses. This, however, is a different and long-standing issue. 
